Lipopolysaccharide down-regulates carbolesterases 1 and 2 and reduces hydrolysis activity in vitro and in vivo via p38MAPK-NF-κB pathway.
Carboxylesterases constitute a class of enzymes that hydrolyze drugs containing such functional groups as carboxylic acid ester, amide, and thioester. Hydrolysis of many drugs is reduced in liver diseases such as hepatitis and cirrhosis. In this study, we have demonstrated, in vitro and in vivo, treatment with LPS decreased the expression of HCE1 and HCE2 and the capacity of hydrolytic activity. In HepG2 cells, the decreased expression by LPS occurred at both mRNA and protein levels. Both HCE1 and HCE2 promoters were significantly repressed by LPS, and the repression was comparable with the decrease in HCE1 and HCE2 mRNA, suggesting the transrepression is responsible for suppressed expression. Further study showed that both PDTC, a NF-κB inhibitor, and SB203580, a p38MAPK inhibitor, could abolish the repression of HCE1 and HCE2 mediated by LPS, but U0126, a selective ERK1/2 inhibitor, could not do so, suggesting the repression of HCE1 and HCE2 by LPS through the p38MAPK-NF-κB pathway. In addition, being pretreated with LPS, HepG2 cells altered the cellular responsiveness to ester therapeutic agents, including clopidogrel (hydrolyzed by HCE1) and irinotecan (hydrolyzed by HCE2). The altered cellular responsiveness occurred at low micromolar concentrations, suggesting that suppressed expression of carboxylesterases by LPS has profound pharmacological and toxicological consequences, particularly with those that are hydrolyzed in an isoform-specific manner. This study provides new insight into the understanding of the pharmacological and toxicological effects and the mechanisms for repressing drug metabolism enzymes in inflammation.